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ABSTRACT: The prevalence of brucellosis was determined in the ruminants (buffaloes, cattle, sheep and goats) 
of five different districts viz. Bagerhat, Bogra, Gaibangha, Mymensingh and Sirajgonj of Bangladesh. A total of 
550 sera samples of 105 buffaloes, 188 cattle, 127 goats and 130 sheep were screened by RBT and were further 
confirmed with I-ELISA. A structured questionnaire was used to collect epidemiological information on the 
animals. The overall serological prevalence derived from the samples was 2.87% in buffaloes, 2.66% in cattle, 
3.15% in goats, and 2.31% in sheep. The prevalence was relatively higher in females than that in males in cattle, 
goats and sheep but, an insignificantly higher prevalence was observed in males than that in females in the case 
of buffalo. A significant association was found between abortion or age and occurrence of brucellosis (P < 0.01). 
The results of the study provide (a) a comparison of the prevalence of brucellosis in different livestock species in 
Bangladesh, (b) constitute baseline data for further study of Brucella infections, and (c) are a starting point for 
the control of brucellosis.
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Brucellosis is a highly contagious and important 
zoonotic disease caused by different species of the 
genus Brucella, small, Gram negative, non-motile, 
non spore forming, rod shaped (coccobacilli) bac-
teria (Baek et al., 2003; Kakoma et al., 2003) that 
are pathogenic for a wide variety of animals and 
also for humans (Mathur, 1971). Brucella spp. are 
facultative intracellular parasites causing chronic 
disease which may persist for the whole life of the 
affected organism. In animals, brucellosis mainly 
affects reproduction and fertility, reduces the sur-
vival of newborns, and diminshes milk yield. The 
mortality of adult animals is insignificant (Sewel 
and Blocklesby, 1990). In human beings, the symp-
toms of disease are weakness, joint and muscle pain, 
headache, undulant fever, hepatomegaly, splenom-
egaly, night sweats and chills, marked asthenia and 
anorexia (Hugh-Jones, 2000).

In the agro-based economy of Bangladesh live-
stock contribute 2.73% of the total GDP and 80% 

of rural people are directly or indirectly involved 
with livestock rearing. There are an estimated 23.4 
million cattle, 1.86 million buffaloes, 33.5 million 
goats, 1.1 million sheep being reared in Bangladesh. 
The importance of brucellosis is not known pre-
cisely, but it can have a considerable impact on hu-
man and animal health, as well as on socioeconomic 
factors, as rural income relies largely on livestock 
breeding and dairy products and people usually live 
in very close proximity with their livestock. There 
are a lot of undiagnosed cases of abortion, stillbirth 
and retained placenta which are thought to be down 
to brucellosis and these have a significant impact on 
the development of livestock in Bangladesh (Islam 
et al., 1983; Rahman et al., 2006; Rahman, 2010).

In Bangladesh, brucellosis was first identified in 
cattle in 1967 (Mia and Islam, 1967), in buffalo in 
1997 (Rahman et al., 1997) and our group along 
with others reported brucellosis in one or two spe-
cies of livestock as well as humans (Amin et al., 
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2005; Uddin and Rahman, 2007; Nahar and Ahmed, 
2009; Rahman et al., 2009, 2010; Ahasan et al., 2010; 
Muhammad et al., 2010).

Serological tests using the RBT, SAT, TAT, mer-
captoethanol test and ELISA are generally used 
for the detection of Brucella infection in livestock. 
ELISAs have been evaluated for many years for 
their ability to detect serum antibodies to brucel-
losis in domestic animals. ELISA for the diagnosis 
of brucellosis has several advantages when com-
pared with other tests. Firstly, it directly identifies a 
specific antibody. Secondly, it is more sensitive than 
other agglutination tests and thus has the potential 
to detect infected animals. Thirdly, ELISA results 
provide an epidemiological tool for investigating 
the infection status of flocks in places where vac-
cination has never been practiced, like Bangladesh 
(Rahman, 2005).

To the best of knowledge there is no published 
comparative report of the sero-prevalence of bru-
cellosis in various livestock species which takes 
most of the livestock species in Bangladesh into 
consideration. Therefore, the following study was 
carried out for the diagnosis of brucellosis in ru-
minants (cattle, buffaloes, sheep, goats) with these 
objectives: the detection of brucellosis in various 
livestock species using RBT as a screening test; 
the application of I-ELISA to determine the sero-
prevalence of brucellosis as a confirmatory test; the 
epidemiological study of brucellosis in various live-
stock species in different regions of Bangladesh.

MATERIAL AND METHODS

The study was conducted for a period of 14 months 
from May 2010 to June 2011 in the Department 
of Medicine, Faculty of Veterinary Science, Bang- 
ladesh Agricultural University, Mymensingh, Bang- 
ladesh.

Experimental design

As serological samples, venous blood samples 
were randomly and aseptically obtained from sexu-
ally mature cattle, buffalo, goats, and sheep of both 
sexes. A total of 550 serum samples were randomly 
collected from the Bagherhatt, Bogra, Gaibandha, 
Mymensingh and Sirajgong regions of Bangladesh; 
105 from buffaloes, 188 from cattle, 127 from goats 
and 130 serum samples from sheep. The study 

also recorded required clinical, epidemiological 
and reproductive information. During sampling a 
questionnaire based on age, sex, area, pregnancy 
status, disease history, reproductive problems such 
as abnormal uterine discharge, abortion and repro-
ductive diseases was filled out.

RBT and I-ELISA

All the blood samples were processed for sera 
preparation and then subjected to RBT as a screen-
ing test in order to identify animals infected with 
brucellosis using Brucella abortus strain 1119-3 
(Dae Sung Microbiological lab, South Korea) and 
the results were confirmed by I-ELISA (Svanova 
Biotech AB, Uppsala, Sweden). RBT was performed 
according to the procedure described by the OIE 
(2008). The test serum samples and Rose-Bengal 
antigen were kept for one hour at room tempera-
ture before the beginning of the test. A result was 
considered positive when there was any degree of 
agglutination noticeable and the absence of agglu-
tination was considered as negative. I-ELISA was 
performed according to the protocol provided by 
the ELISA kit manufacturer company. 

Statistical analysis

The questionnaire-based data was processed by 
Microsoft Excel and MSTATC and the results were 
statistically analyzed for interpretation using Chi-
square tests (χ2). Probabilities associated with the 
observed values of chi-square were determined 
from relevant tables. Significance was determined 
at 1% and 5% levels where applicable.

RESULTS

Overall sero-prevalence of brucellosis in 
different ruminant species

Serum samples were collected from 550 rumi-
nants (105 buffaloes, 188 cattle, 127 goats, and 
130 sheep) of five different regions (Mymensingh, 
Gaibandha, Bogra, Bagherhatt, and Sirajgonj). The 
numbers of positive reactors by RBT was two out 
of 105 (1.90%) in buffaloes, four out of 188 (2.13%) 
in cattle, six out of 127 (4.72%) in the case of goats, 
and four out of 130 (3.08%) in sheep. The numbers 
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of positive reactors by I-ELISA was three out of 
105 (2.87%) in buffaloes, five out of 188 (2.66%) in 
cattle, four out of 127 (3.15%) in goats, and three 
out of 130 (2.31%) in sheep (Table 1) in the five 
different regions of Bangladesh.

Age related sero-prevalence of brucellosis 
in different ruminant species in Bangladesh

Age-wise sero-prevalence of brucellosis is shown 
in Table 2. In the case of buffaloes, six buffaloes 
from the 13–24 month age group showed no posi-
tive reactions but in the 25–48 month age group, 
the sero-prevalence was 2.63% (one out of 38 sam-
ples) and in the >48 months age group this value 
was 3.29% (two out of 61). In the case of cattle, six 
samples from the 13–24 month age group were 
found to be negative but in the 25–48 months age 
group, the sero-prevalence was 1.45% (one out of 
69 samples) and in cattle in the over 48 month age 
group the sero-prevalence was 3.54% (four out 

of 113). The sero-prevalence of brucellosis in goats 
of less than 24 months of age was 3.22% (two out 
of 115). In goats in the age group of over 24 months, 
the prevalence of brucellosis was 18.18% (two out 
of 11). In the case of sheep, in 110 sheep of less 
than 24 months of age, the prevalence of brucellosis 
was 0.00% but in the age group of over 24 months, 
the prevalence of brucellosis was 15.0% (three out 
of 20) in the five different regions of Bangladesh.

Sex-related sero-prevalence of brucellosis

Sex-related sero-prevalence of brucellosis is 
shown in Table 3. A relatively higher prevalence 
was found in females than in males in cattle, goat 
and sheep whereas a higher prevalence of brucel-
losis was found in males than in females in the case 
of buffaloes.

In the case of buffaloes 14 males and 91 females 
were tested and the prevalence of brucellosis was 
7.14% in the case of males whereas a 2.02% preva-

Table 1. Overall sero-prevalence of brucellosis in different livestock species based on RBT and I-ELISA

Species Total number of sera tested Total number of RBT positive 
reactors (%)

Total number of ELISA positive 
reactors (%)

Buffaloes 105 2 (1.90) 3 (2.87)

Cattle 188 4 (2.13) 5 (2.66)

Goats 127 6 (4.72) 4 (3.15)

Sheep 130 4 (3.08) 3 (2.31)

Table 2. Age related sero-prevalence of brucellosis based on RBT and I-ELISA in different livestock species

Species Age of animals 
(months)

Number of sera  
tested

Number of positive reactors 
by RBT (%)

Number of positive reactors  
by I-ELISA (%)

Buffaloes

13–24 6 0 0

25–48 38 1 (2.63) 1 (2.63)

> 48 61 3 (4.92) 2 (3.29)

Cattle

13–24 6 0 0

25–48 69 1 (1.45) 1 (1.45)

> 48 113 6 (5.31) 4 (3.54)

Goats
< 24 115 2 (3.22) 2 (3.22)
> 24 11 2 (18.18) 2 (18.18)

Sheep
< 24 110 0 0
> 24 20 3 (15.0) 3 (15.0)*

*significant at 1% level of probability (P < 0.01)
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lence was found in females. In cattle 25 sera samples 
from male were tested and none reacted positively 
with RBT and I-ELISA. In females the prevalence 
was 3.07%. In goats, 3.57% of male sera were found 
to be positive reactors. The average sero-preva-
lence was 4.04% in female goats. In sheep, a 0.0% 
prevalence was found with every test performed 
in males but in females the average prevalence was 
2.61% with I-ELISA.

The distribution of brucellosis with regard 
to abortion history

The distribution of brucellosis with respect to 
abortion history in the tested animals is presented 
in Table 4. Among 468 female animals, five buffa-

loes, seven cattle, three goats, and two sheep had a 
record of a previous abortion. The sero-prevalence 
of brucellosis in the aborted animals was 60.0% 
in buffaloes, 57.14% in cattle, 66.67% in goats and 
50.0% in sheep. There existed a significant associa-
tion in buffaloes, cattle, goats and sheep between 
abortion and the prevalence of brucellosis (P < 
0.01). Based on this, it can be concluded that the 
prevalence of brucellosis was significantly higher 
in animals with a previous abortion record than in 
animals with no abortion record.

DISCUSSION

Brucellosis is an important zoonosis and se-
rological surveillance is essential to its control 

Table 3. Sex related sero-prevalence of brucellosis based on RBT and I-ELISA in different livestock species

Species Sex of animals Number of sera 
tested

Number of positive reactors 
by RBT (%)

Number of positive reactors by 
I-ELISA (%)

Buffaloes
male 14 1 (7.14) 1 (7.14)

female 91 3 (3.30) 2 (2.02)

Cattle
male 25 0 0

female 163 7 (4.29) 5 (3.07)

Goats
male 28 0) 0

female 99 4 (4.04) 4 (4.04)*

Sheep
male 15 0 0

female 115 3 (2.61) 3 (2.61)*

*significant at 1% level of probability (P < 0.01)

Table 4. Prevalence of brucellosis in animals of different livestock species with a previous abortion based on RBT and 
I-ELISA

Species Previous abortion  
record (yes/no)

Number of sera  
tested

Number of positive reactors 
by RBT (%)

Number of positive reactors  
by I-ELISA (%)

Buffaloes
yes 5 3 (60.0) 3 (60.0)*
no 86 1 (1.16) 0

Cattle
yes 7 5 (71.43) 4 (57.14)*
no 156 2 (1.28) 1 (0.64)

Goats
yes 3 2 (66.67) 2 (66.67)*
no 96 2 (2.08) 2 (2.08)

Sheep
yes 2 1 (50.0) 1 (50.0)*
no 113 2 (1.77) 2 (1.77)

*significant at 1% level of probability (P < 0.01)
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(Erdenebaatar et al., 2004). Although many coun-
tries have eradication programs for controlling 
brucellosis, economic losses can be heavy due to 
abortion and infertility and subsequent culling 
so herds should be monitored for the presence of 
infection. Despite eradication programs, includ-
ing vaccination, testing and slaughter, brucello-
sis remains a major zoonosis worldwide (Matyas 
and Fujikura, 1984; WHO, 1986; Baek et al., 2003; 
Kakoma et al., 2003) and the disease has remained 
prevalent in many areas in the world. Each year 
half a million cases of brucellosis are reported 
worldwide but according to WHO, these numbers 
are greatly underestimated. In recent years, many 
countries have eradicated brucellosis from their 
herds, and many other countries have significantly 
reduced the prevalence of the infection among their 
livestock populations. Even so, brucellosis is dis-
tributed throughout the world wherever livestock 
are being raised. Likewise, in many less developed 
countries and in developing countries brucellosis 
continues to cause major losses in livestock and 
poses a serious threat to people (Crawford et al., 
1990). The distribution of the disease is geographi-
cally limited, but it nevertheless remains a major 
problem in Western and southern Asia, parts of 
Africa and Latin America (Amato, 1995).

The objectives of the study were to make a com-
parative study of the sero-prevalence of brucellosis 
in different ruminant species in Bangladesh and to 
improve the understanding of the epidemiology of 
Brucella in buffaloes, cattle, goats and sheep and 
to provide information for disease control in rumi-
nants in Bangladesh. Sero-positivity was considered 
to be due to natural infection because vaccination 
has never been practiced in Bangladesh. The re-
sults showed that brucellosis in buffalos, cattle and 
goats was widespread and occurred at much higher 
prevalences than in sheep. There are no comparative 
studies on the prevalence of brucellosis in different 
livestock in Bangladesh. The present study revealed 
that in the studied area the overall sero-prevalence 
of brucellosis in buffaloes was 2.87% by I-ELISA. 
In a previous study on buffaloes (El-Bassiony et al., 
2007), 50 milk and whey samples were examined 
and a prevalence of 0.0% was found but a brucello-
sis prevalence of 2.0% has been reported in buffalo 
(Zikusoka et al., 2005). Further, Pushpa and Kumari 
(2005) reported a prevalence 5.58% using RBT which 
is higher than the current study.

The current investigation revealed that the overall 
sero-prevalence of brucellosis in cattle was 2.13% 

by I-ELISA in five regions. This finding is in agree-
ment with Rahman et al. (2006) who reported an 
animal-level sero-prevalence of brucellosis in cat-
tle of 2.4–8.4% with a herd incidence in cattle of 
62.5%. In the case of goats the prevalence was found 
to be 3.15% by I-ELISA which is higher than the 
1.98% reported by Ahasan et al. (2010) and the 2.33% 
reported by Uddin and Rahman (2007), but lower 
than Rahman et al. (1988) who reported 14.57% 
positive cases of brucellosis in caprines in differ-
ent regions of Bangladesh where there exists ample 
opportunities for the intermixing of species, graz-
ing lands and composite small holdings of livestock 
maintained by nearly 80% of the rural population. 
Among all the livestock species in Bangladesh, goats 
were found to be most infected with brucellosis. The 
prevalence and severity of disease may vary with the 
breed, geographic location, type of diagnostic test, 
husbandry and environmental factors (Amin et al., 
2005). Therefore, the gap in these sero-prevalences 
will be mainly down to the selected area (or farm) 
and to the applied diagnostic methods. The pres-
ent study included mostly indigenous animals from 
five different regions with different husbandry and 
environmental situations. There is also a difference 
in the diagnostic methods used; the above authors 
mostly employed RBT whereas we used I-ELISA as 
a confirmatory test. RBT generally has higher sen-
sitivity and lower specificity compared to I-ELISA. 
Thus, when using screening tests such as RBT, a high 
prevalence can be determined. Other contributory 
factors to variation include contact with wild ani-
mals and housed dogs.

In our study there was a significant association 
between age and the prevalence of brucellosis. 
With respect to the age-related sero-prevalence in 
three age groups of cattle and buffaloes, the highest 
prevalence of brucellosis was found in buffaloes 
and cattle of more than 48 months of, which was 
3.29% and 3.54% by I-ELISA, respectively. There 
was a significant association between age group 
and the prevalence of brucellosis in buffaloes and 
cattle because the majority of positive reactors were 
found in buffaloes and cattle above 48 months of 
age. This finding correlates with the observation 
of Chantal and Thomas (1977), who found a high 
prevalence of brucellosis (8.7%) in cattle aged five 
to 10 years. Similar observations were also recorded 
by other investigators (Botha and Williamson, 1989; 
Muranalini and Ramasastry, 1999). It is possible 
that the higher prevalence of brucellosis among 
older cows may be related to their advanced age, 
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as the organism may remain latent or chronic for 
an unspecified period before manifesting as clini-
cal disease. Alternatively, the aged animals have a 
greater chance of becoming infected and of coming 
into contact with other animals.

In this study it was revealed that the prevalence of 
brucellosis was relatively higher in females than in 
the males of cattle, goats and sheep but in buffaloes, 
an insignificantly higher prevalence was observed 
in males than in females. Lavsen et al. (1988) found 
a higher prevalence of brucellosis among females 
in Victoria, Canada. The higher rate of infection in 
females will be due to infection within the female 
reproductive tract providing a potential reservoir 
for the organism to propagate.

We observed a positive association between pre-
vious abortion record and the prevalence of bru-
cellosis in buffaloes, cattle, goats and sheep. The 
prevalence of brucellosis in buffaloes, cattle, goats 
and sheep with a previous abortion record was 
60.0%, 57.14%, 66.67%, 50.0% and 0.0%, respectively. 
Ibrahim and Habiballa (1975) reported a prevalence 
of brucellosis of 14.2% in cows that had previously 
aborted. Other researchers have reported similar 
findings (Sandoval et al., 1979; Shaw, 1986; Barman 
et al., 1989; Sandhu et al., 2001). Among all of the 
reproductive disorders that were investigated, a 
history of previous abortion was associated with 
the highest prevalence of brucellosis.

The results of the study provide a comparison of 
the prevalence of brucellosis in different livestock 
species in Bangladesh and constitute baseline data 
for the further study of Brucella infections as well 
as a starting point for the control of brucellosis.

Acknowledgement

The authors are grateful to Svanova Biotech AB, 
Uppsala, Sweden for supplying the ELISA kits to 
the first author in Bangladesh as free samples. 
M.S. Rahman was supported in part by funding 
from Animal, Plant and Fisheries Quarantine and 
Inspection Agency, Ministry of Food, Agriculture, 
Forestry and Fisheries, Anyang, South Korea as a 
visiting researcher (June 2011 to August 2011).

REFERENCES

Ahasan MS, Rahman MS, Song HJ (2010): A sero-sur-
veillance of Brucella spp. antibodies and individual 

risk factors of infection in cattle of Bangladesh. Korean 
Journal of Veterinary Service 33, 121–128.

Amato GAJ (1995): The return of brucellosis. Maltese 
Medical Journal 7, 7–8.

Amin KMR, Rahman MB, Rahman MS, Han JC, Park JH, 
Chae JS (2005): Prevalence of Brucella antibodies in 
sera of cows in Bangladesh. Journal of Veterinary Sci-
ence 6, 223–226.

Baek BK, Lim CW, Rahman MS, Kim CH, Oluoch A, 
Kakoma I (2003): Brucella abortus infection in indig-
enous Korean dogs. Canadian Journal of Veterinary 
Research 67, 312–314.

Barman NN, Ahmed K, Saikia GK, Boro BR (1989): Se-
roprevalence of brucellosis in organized cattle farms 
of Assam (India). Indian Journal of Animal Health 28, 
99–102.

Botha CJ, Williamson CC (1989): A serological survey 
of bovine brucellosis in four districts of Bophuthat-
swana. Veterinary Bulletin 50, 716.

Chantal J, Thomas JF (1977): Serological study of bovine 
brucellosis in Dakar abattoir. Veterinary Bulletin 47, 
819.

Crawford RP, Huber JD, Adams, BS (1990): Epidemiology 
and surveillance. In: Nielsen K, Duncan JR (eds.): 
Animal Brucellosis. CRC Press, Boca Raton. 131–
151.

El-Bassiony T, El-Prince E, El-Abdeen SZ, Sadek OA 
(2007): Diagnosis of Brucella infection in dairy cattle 
with serological tests in Assiut Governorate. Assiut 
Veterinary Medical Journal 53, 167–180.

Erdenebaatar J, Bayarsaikhan B, Yondondorji A, Watarai 
M, Shirahata T, Jargalsaikhan E, Kawamoto K, Makino 
S (2004): Epidemiological and serological survey of 
brucellosis in Mongolia by ELISA using sarcosine ex-
tracts. Microbiology and Immunology 48, 571–577.

Hugh-Jones ME (2000): Zoonoses, Recognition, Control 
and Prevention. 1st ed. Edited by Hugh-Jones ME, Hub-
bert WT and Hagstad HV, A Blackwell Publishing 
Company, Iowa State Press. 7 pp.

Ibrahim AE, Habiballa N (1975): A survey of brucellosis 
in Messeriya cows of Sudan. Tropical Animal Health 
and Production 7, 245–246.

Islam A, Haque M, Rahman A, Rahman MM, Rahman 
A, Haque F (1983): Economic losses due to brucellosis 
among cattle in Bangladesh. Bangladesh Veterinary 
Journal 17, 57‑62.

Kakoma I, Oluoch AO, Baek BK, Rahman MS, Kiku M 
(2003): More attention warranted on Brucella abortus 
in animals. Journal of American Veterinary Medical 
Association 222, 284.

Lavsen JW, Wwvver JJ, Edard LD (1988): A field outbreak 
of bovine brucellosis – comparison of CFT, ELISA and 



Veterinarni Medicina, 56, 2011 (8): 379–385 Original Paper

385

culture results. Australian Veterinary Journal 65, 
30–31.

Mathur TNM (1971): Brucellosis and farm management. 
Indian Veterinary Journal 48, 219–228.

Matyas Z, Fujikura T (1984): Brucellosis as a world prob-
lem. Developed Biological Standard 56, 3–20.

Mia AS, Islam H (1967): A preliminary study on the in-
cidence of bovine infertility and economic loss caused 
by it. Pakistan Veterinary Journal 1, 12–15.

Mudit C, Singh BR, Hari S, Meenu A, Gautom S, Agrawal 
RK, Babu N (2005): Seroprevalences of brucellosis in 
chevon goats from Bareilly slaughter house. Indian 
Journal of Animal Science 75, 220–221.

Muhammad N, Hossain MA, Musa AK, Mahmud MC, Paul 
SK, Rahman MA, Haque N, Islam MT, Parvin US, Khan 
SI, Nasreen SA, Mahmud NU (2010): Seroprevalence of 
human brucellosis among the population at risk in rural 
area. Mymensingh Medical Journal 19, 1–4.

Muranalini N, Ramasastry P (1999): Serological survey 
of the occurrence of brucellosis in domestic animals 
and man in Andhra Pradesh. Indian Veterinary Journal 
76, 483–484.

Nahar A, Ahmed MU (2009): Sero-prevalence study of 
brucellosis in cattle and contact human in Mymensingh 
district. Bangladesh Journal of Veterinary Medicine 
7, 269–274.

OIE (2008): Manual of Standards for Diagnostic Tests 
and Vaccines. 6th ed. Paris, France.

Pushpa RNR, Kumari BP (2005): Serosurveillance of 
brucellosis in bovine and ovine. Indian Veterinary 
Journal 82, 672–673.

Rahman MS (2005): Serological and bacteriological di-
agnosis of Brucella abortus biotype 1 infection in 
Sprague-Dawley rats. Indian Journal of Animal Sci-
ences 75, 610–616.

Rahman MS (2010): Brucellosis: a great constraint for 
development of livestock. Bangladesh Dairy and Poul-
try 5, 18–19.

Rahman MM, Haque M, Rahman MA (1988): Sero-
prevalence of caprine and human brucellosis in some 
selected areas of Bangladesh. Bangladesh Veterinary 
Journal 22, 85‑93.

Rahman MS, Han JC, Park J, Lee JH, Eo SK, Chae JS 
(2006): Prevalence of brucellosis and its association 

Corresponding Author:

Moon Her, Ministry of Food, Agriculture, Forestry and Fisheries, Animal, Plant and Fisheries Quarantine  
and Inspection Agency, OIE Reference Laboratory for Brucellosis, Anyang, Gyeonggi-do, South Korea
Tel. +82 31 467 1776, E-mail: herm@korea.kr

with reproductive problems in cows in Bangladesh. 
Veterinary Record 159, 180–182.

Rahman MA, Islam MS, Alam MGS, Shamsuddin M (1997): 
Seroprevalence of brucellosis in the buffalo of a selected 
area in Bangladesh. Buffalo Journal 2, 209–214.

Rahman MS, Alam N, Rahman AKMA, Huque AKMF, 
Ahasan MS, Song HJ (2009): Seroprevalence of specific 
Brucella infection of cattle in Bangladesh Agricultural 
University Veterinary Clinics and its surrounding areas. 
Korean Journal of Veterinary Service 32, 219–225.

Rahman MS, Huque MF, Ahasan, MS, Song HJ (2010): 
Indirect enzyme linked immunosorbent assay for the 
diagnosis of brucellosis in cattle. Korean Journal of 
Veterinary Service 33, 113–119.

Sandhu KS, Filia G, Sharma DR, Dhand NK, Singh J, 
Saini SS (2001): Prevalence of brucellosis among dairy 
animals of Punjab. Indian Journal of Comparative 
Microbiology, Immunology and Infectious Diseases 
22, 160–161.

Sandoval LA, Gorgi W, Amoral LBS (1979): Role of bru-
cellosis in reproductive disorder. Veterinary Bulletin 
50, 536.

Sergeant ESG (1994): Seroprevalence of Brucella ovis 
infection in commercial ram flocks in the Tamworth 
area. New Zeeland Veterinary Journal 42, 97–100.

Sewel MMM, Blocklesby DW (1990): Animal Disease in 
the Tropics. Bailliere Tindall, London. 385 pp.

Shaw AA (1986): Studies on infection, infertility and 
abortion incidence of bovine brucellosis in Kashmir. 
Veterinary Bulletin 57, 625–627.

Uddin MJ, Rahman MS (2007): Brucellosis of goat in 
Bangladesh. Journal of the Bangladesh Agricultural 
University 5, 287–294.

WHO (1986): Technical Report Series No. 740. 6th re-
port. Joint FAO/WHO Expert Committee on Brucel-
losis.

Zikusoka G, Bengis RG, Michel AL, Woodford MH 
(2005): A preliminary investigation of tuberculosis and 
other diseases in African buffalo (Syncerus caffer) in 
Queen Elizabeth National Park, Uganda. Onderste-
poort Journal of Veterinary Research 72, 145–151.

Received: 2011–07–27
Accepted after corrections: 2011–08–22


